Differential promoter usage in prolactin receptor gene expression: hepatocyte nuclear factor 4 binds to and activates the promoter preferentially active in the liver.
Characterization of the rat PRL receptor (PRLR) gene has revealed three separate untranslated exon 1 sequences, each associated with a different transcription start site and 5'-flanking sequence. We show by RT-PCR that exon 1A is expressed primarily in liver but is also detectable in ovary and mammary gland. Exon 1B expression is observed exclusively in the ovary, whereas exon 1C is expressed in all three tissues. Transient transfection of luciferase reporter constructs containing parts of the 5'-flanking regions (0.3-1.1 kb) of exon 1A, 1B, and 1C, respectively, showed activity of the 1A promoter in Chinese hamster ovary (CHO) cells, the human hepatoma cell line, HepG2, and the rat hepatoma cell line, H4II, which was 10- to 14-fold increased compared with the activity of the promoter-less luciferase vector. No activity of the 1A promoter was detected in the human mammary cell line, T-47D. Relative to a vector containing the Simian virus 40 (SV40) promoter, the 1A promoter had 20% activity in H4II cells and 1-3% activity in CHO and HepG2 cells. The 1B promoter produced a 6.1-fold increase of luciferase activity in CHO cells (approximately 2% of the SV40 promoter), whereas no significant activity was detected in HepG2, H4II, and T-47D cells. The 1C promoter was strongly active in T-47D cells (approximately 64-fold over control) and moderately active in the other cell lines tested (9- to 13-fold over control). 5'-Deletion analysis of the 1A promoter revealed that a fragment containing -83/ +81 bp, relative to the transcription start site, was sufficient to drive transcription in hepatoma cells, whereas this construct was inactive in CHO cells. Cotransfection of CHO cells with the -83/+81 construct and an expression vector encoding the liver-enriched transcription factor, hepatocyte nuclear factor 4 (HNF4), revealed a dose-dependent transactivation of the proximal 1A promoter with a maximal stimulation of approximately 10-fold. Electrophoretic mobility shift assays showed binding of HNF4 to the sequence -14/+24 of the 1A promoter, and mutational analysis revealed that the sequence GGGCAAAGTCA at position +11/+21 is required for this binding. We conclude that the 1A, 1B, and 1C promoters of the PRLR gene are used in a cell type- dependent way that may play a role in differential hormonal regulation of the gene. In particular, we have shown that HNF4 operates on the proximal 1A promoter and may be responsible, in combination with other factors, for the increased activity of this promoter in adult female liver.